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VICE-CHANCELLOR’S DESK 

 

 

Dr. Anand Kumar Singh 

It gives me immense pleasure that College of Fisheries Science & Research Cenrtre of Chandra Shekghar 
Azad University of Agriculture & Technolgy Kanpur is continuously progressing in the area of teaching, 
research and extension activities in a limited resources available. Its good to see that college is bringing 
out quarterly E-Bulletin containing the activities during the period. The College of Fisheries Science & 
Research Centre students doing good work showcasing the technology of Ornamental fish culture in 
ponds, prototype bio-floc/ RAS fish farming and BSFL culture which is future emerging technology 
wherein a high protein content ranging from 42% to 63% depending on the larvae age is prepared as a 
fish diet. The BSFL based feed is a enrich source of minerals important for overall health development 
of fishes. This also contains Vitamin B-complex and Vitamin-E which are essential for growth and 
reproduction.   

Now-a-days, looking at the mercurial nature of changes in the climate, the needbase, area specific 
researches should also be taken up in the coming days. The flagship schemes of State as well as central 
government must be prioritized. Further students must be encouraged to showcase start up of fish 
products, fish by-products and ready-to-eat on foods.  

I wish the collge will continue to document the teaching and research activities through this E-Bulletin 
in future. I hope along with teaching and research the college faculty, students and staff will make the 
campus plastic free, neat, clean and lush green. I wish all success.  

 

Place: Etawah                                                                                                                    
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Dean’s message 

It gives me pleasure to share that our university became first agriculture 
university in the country to be accredited as NAAC B+ alongwith NIRF 30th 
ranked university. This is the soul effort of the teaching faculty, scientist, 
students and staff. The contribution of Etawah campus of the university in 
this herculian task has been much appreciated by one and all. The College of 
Fisheries Science & Research Centre ever since its inception has been keen 
in documenting the academic, research and extension activities in various forms whether it 
was accreditation or NIRF documentation.  
 
The College of Fisheries Science & Research Centre students doing good work showcasing the technology 
of Ornamental fish culture in ponds, prototype bio-floc/ RAS fish farming and BSFL culture which is 
future emerging technology wherein a high protein content ranging from 42% to 63% depending on the 
larvae age is prepared as a fish diet. The BSFL based feed is a enrich source of minerals important for 
overall health development of fishes. This also contains Vitamin B-complex and Vitamin-E which are 
essential for growth and reproduction. All this is being jotted down in the form of an E-Bulletin quarterly. 
 
Hon’ble Vice-Chancellor Dr. Anand Kumar Singh during his maiden visit to College of Fisheries Science 
has mandated to the faculty and students for doing out of box reseraches looking into the mercurial 
nature of changes in the climate, so the needbase, area specific researches are the only options for 
sustainable existence. The Hon’ble Vice-Chancellor has categorically reiterated about flagship schemes 
of State as well as Central government that is to be prioritized in the institutions through MoUs with 
industry and national primier institutes. Further students must be encouraged to showcase start up of 
fish products, fish by-products and ready-to-eat on foods.  

The College of Fisheries Science and Research centre is trying to supplement the teaching 
knowledge through expermetial learning program (ELP), start-ups, consutancy and various 
online seminar/ webinar held by other institutes to make up the shortfall of faculty for this 
growing institute.  
 
Further, I hope the faculty, students and staff will make the campus plastic free, neat, clean 
and lush green. I wish all success for bringing out second ever quarterly e-bulletin by this 
college. 

                

Dr. J.P. Yadav 
Dean 

College of Fisheries Science 
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About the College 

The establishment process of 

College of Fisheries Science and 

Research Centre, at Etawah, started 

with the announcement by Shri. 

Mulayam Singh Yadav Ji, the then 

Chief Minister of Uttar Pradesh on 

dated 14 /01/2006 while addressing 

the college staff and students at the 

University’s Etawah campus on the 

occasion of University’s centenary 

year, he strongly advocated a vast 

potential of fisheries in the nearby 

districts of Etawah, Firozabad, 

Mainpuri, Kannauj and Auraiya. In 

Etawah district itself, there is a confluence of five rivers 

viz. Kunwari, Pahuj, Jamuna, Chambal and Sind called the ‘Pachnada’ has a rich habitat for 

dolphins. Sooner, in compliance of the government orders, the necessary budgetary provisions 

were made to formally establish a constituent College of Chandra Shekhar Azad University of 

Agriculture and Technology Kanpur, at Etawah campus. After the completion of necessary 

constructional work, the College of Fisheries Science and Research Centre, at Etawah became 

functional from Year, 2015.  

The mission of the College is to promote a greater understanding and appreciation of the 

biological, technical and economic importance of fisheries and related areas. The mandate of 

the College is to plan, undertake, aid, promote and co-ordinate education, research and 

extension in Fisheries Science. Being the second college in the state in fisheries science, the 

college continues to play a key role in fisheries education and research in the country. The 

College now offers BFSc (4 years) only, but there are provisions for MFSc (2 years) and PhD 

Programs (3 years) in Fisheries Sciences in near future.   

The College has administrative block, library, departments of Aquaculture, Fisheries Microbiology, 
Fisheries Resources and Management and Aquatic Environment Management departments, hostels (both 
for boys and girls) guest house, seminar hall, and sports facilities. 

The College of Fisheries, offers the physical, administrative, curricular infrastructure to manage the 
academic and training programs.  The College has 13 sanctioned positions by the state government. These 
positions are in the process of recruitment. Presently, the UG program is being run by Teaching 
Associate / guest faculty and regular faculty from college of Agricultural Engineering in the same campus 
for teaching allied subjects. 
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The College is in the process of developing scientific labs: Microbial Resource Centre, Disease Diagnostic 
Centre, Nutrition and Histopathology, Post-Harvest, Bioinformatics, Fishery engineering and electronics, 
environmental pollution monitoring and ecosystem study, geo-spatial hydrology and remote sensing.  The 
College is being encouraged for securing funds for research and extension through external funding 
agencies. 

 

1. Recirculating Aquaculture System (RAS): A Blue Revolution-
Era Technology  

Dr. Kailash Chandra, Ashish Yadav and Amit Yadav 

 
The India Aquaculture Market size reached 12.4 million Tons in 2022. Looking forward, IMARC 
Group expects the market to reach 19.9 million Tons by 2028, exhibiting a growth rate (CAGR) 
of 8.1% during 2023-2028. Now it is the fastest growing food-producing sector, accounting 
for almost 50% of the world’s food fish (FAO, 2006). It is predicted that more than an 
additional 40 million tonnes of aquatic food will be necessary by 2030 to maintain the current 
per capita consumption (FAO, 2006). Recirculating aquaculture is a modern and innovative 
approach to fish farming that involves reusing and treating the water in a closed system. In 
this system, fish are grown in tanks or other containment structures that are designed to 
minimize water usage and maximize the reuse of the water. 
 
The water is constantly circulated through a filtration system to remove waste and maintain 
appropriate levels of oxygen, ammonia, and other nutrients. The filtered water is then 
returned to the fish tanks, creating a closed-loop system that minimizes the discharge of 
waste into the environment. 
 
Recirculating aquaculture systems are becoming increasingly popular due to their numerous 
advantages over traditional open-water fish farming methods. They allow for a more controlled 
and efficient production of fish, with reduced environmental impacts such as pollution and 
disease transmission. Additionally, they can be implemented in urban areas, closer to the 
markets, reducing transportation and storage costs, and improving food security. 
 
Overall, recirculating aquaculture is a sustainable and environmentally friendly way of 
producing fish, which could help meet the growing demand for seafood while minimizing the 
negative impacts on the natural environment. 
 
Recirculating aquaculture systems are highly customizable and can be designed to fit the 
specific needs of different types of fish species. These systems can accommodate a variety 
of fish species, including both freshwater basically high economic value fishes like Clarias 
batrachus (Mangur), Heteropneustes fossilis (Singhi), Pangasianodon hypophthalmus (Pangas), 
Channa punctatus (Girai), Channa striatus (Sol) etc. and saltwater fish, as well as shellfish and 
crustaceans. 
 



Vol. CFS/02/04/2023 

3 
 

One of the main advantages of Recirculating Aquaculture Systems is that they use significantly 
less water than traditional fish farming methods. This is because the water is constantly 
reused and treated, reducing the need for large amounts of fresh water. Additionally, the 
closed-loop system helps to prevent the spread of diseases and parasites that can be 
problematic in open-water fish farming. 
 
Another benefit of recirculating aquaculture systems is that they can be located closer to 
markets, reducing transportation costs and improving the quality of the fish by minimizing the 
time between harvest and sale. This can also help to improve food security, particularly in 
urban areas where fresh seafood may not be readily available. 
Despite the many advantages of recirculating aquaculture, these systems can be expensive to 
set up and require significant expertise to operate and maintain. However, advances in 
technology and increased interest in sustainable food production are making these systems 
more accessible and affordable for fish farmers around the world. 
 
RAS is used for fish production where water exchange is limited and the use of bio-filtration 
is required to reduce ionized and unionized ammonia level. This device filters the water and 
purifies it so that it can be recycled through fish culture tanks. In RAS, combinations of 
biological and mechanical filtering technologies are used to recirculate more than 90% of the 
water.  
 
History of Recirculating Aquaculture System: 
Recirculating aquaculture has its roots in the aquaculture industry of the early 20th century, 
when fish were first raised in ponds and tanks for commercial production. However, the use 
of recirculating aquaculture systems really began to take off in the 1970s and 1980s, as 
concerns grew about the environmental impact of traditional open-water fish farming methods. 
 
The first modern recirculating aquaculture system was developed in the early 1970s by Dr. 
James Rakocy at the University of the Virgin Islands. Rakocy's system used a combination of 
bio filters and mechanical filtration to treat and reuse water in a closed-loop system. This 
system was initially developed for the production of tilapia, a freshwater fish species, and was 
later expanded to include other fish species. 
 
Since then, there has been much advancement in the design and technology of recirculating 
aquaculture systems. For example, the use of UV sterilization, ozone treatment, and other 
advanced filtration technologies has become more common, allowing for even more efficient 
and sustainable production of fish. 
 
RAS system components 
Clarification, bio-filtration, circulation, aeration, and degassing are the five basic processes 
that RAS technology system components must maintain. A clearing procedure is required to 
get solids out of the recirculating system. The bio-filtration procedure is then used to remove 
ammonia and dissolved organics. The system needs to allow for flow between the tank and the 
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filtration parts. Following filtration, aeration and degasification are required to restore the 
equilibrium of oxygen and carbon dioxide. The success of RAS depends on these five 
procedures.  
 
Fish Tank 
The density of fish determines the size of fish tanks. The three most typical tank shapes are 
racetrack tanks, rectangular tanks, and circular tanks. Due to their innate structural and 
hydrodynamic properties, circular tanks dominate the RAS industry. In a circular tank, water 
pressure keeps the walls taut and supports them on their own. Due to these characteristics, 
circular tanks can be built from reasonably strong fibreglass or relatively thin polyethylene 
plastic. A circular tank's hydrodynamics aid in the quick removal of suspended solids, making 
it more effective than conventional tanks. Naturally effective at removing sediments is a 
circular tank with a centre drain. Although the rectangular tank tends to have poor solids 
movement, it is roughly 20% more effective than others at utilising floor space. Raceway tanks 
seem to offer the ideal middle ground between circular and rectangular tanks. In order to 
allow for controlled water circulation, a third wall is positioned in the middle of the tank's 
length. 
 
Circulatory system  
The circulation loops connect the fish tanks to the filtration parts. Recirculation flow rates 
for culture fish can range from 5 to 10 gallons per minute per pound of daily feed ration. 
 
It differs depending on the system strategy. The water pump or air blower that powers the 
circulation loop these are the main consumer of energy for RAS. If the circulation system 
fails, the water quality in the RAS tank rapidly deteriorates. The three most often utilised 
pumping systems are centrifugal, axial flow, and airlift pumps. To reduce energy consumption, 
a centrifugal pump with a high flow rate and limited lift capacity is used in the majority of 
RAS applications. 
 
Mechanical Filtration  
The only workable method for getting rid of the organic waste is mechanical filtering of the 
fish tank exit water. Almost all re-circulated fish farms now filter the tank output water using 
a micro screen that is covered with filter cloth that is typically 40 to 100 microns thick. The 
drum filter is the most popular kind of micro screen, and its construction guarantees the 
careful removal of particles. 
 The drum's filter parts are used to filter the water after it is filled with water. The water 
level difference between the inside and exterior of the drum is what drives the filtering. The 
spinning of the drum traps solids on the filter components and lifts them to the backwash 
region. 
 
Biological filter: In RAS, ammonia produced by the fish must be removed before the water is 
re-circulated. Several nitrifying bacteria are utilised to do this, and brown bio-filter media 
play a crucial role in this process. The primary purpose of the bio-filter is to provide an 
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appropriate environment and space for these nitrifying bacteria. Depending on the needs, 
several bio-filters can be utilised, including floating bed filters, fluidized sand filters, 
submerged gravel bed filters, moving bed bioreactors, rotating biological contactors, trickling 
filters, and others. 
 
Degassing unit: This unit is for removal of carbon dioxide. The respiration of fish and 
microorganisms is the system's main source of carbon dioxide. Carbon dioxide has a safe upper 
limit of 20 mg/l. When the standing biomass exceeds 40 kg/m3, a carbon dioxide stripper or 
degasser is needed, and pure oxygen is utilised to maintain the oxygen level. 
 
Aeration and oxygenation: Aeration is necessary to increase the dissolved oxygen level 
because oxygen is the most significant limiting element in the RAS system. The diaphragm 
blower, ring blower, and root blower are the three types of aerators that are most frequently 
used in RAS. 
 
Equipment for monitoring and backups: Regular system monitoring is essential since fish are 
farmed in the RAS at high densities. One generator should be present as a backup power source 
in addition to routine monitoring to keep all processes running smoothly. 
 
Merits of RAS technology 
 Low water and land requirements.  
 Prolonged durability of tanks and equipment  
 Easy rectification of water quality parameters.  
 Reduced direct operational costs associated with predator/parasite control and feed.  
 Potential elimination of parasite release to recipient waters.  
 Reduced impact of adverse weather conditions, external pollution, and unfavourable 

temperature.  
 High stocking density of desired species.  
 High feed conversion ratio (≈1:1).  
 Reduce or eliminate antibiotic, pesticide or vaccine uses.  
 Improved health and production of the fish species. 
 Demerits of RAS technology 
 Requirement of uninterrupted power supply.  
 High capital cost, in comparison to ponds and raceways. 
 
Challenges 
Despite the fact that RAS produces more fish than other conventional farming systems, 
farmers and hatchery owners are hesitant to use the technology because of the high initial 
cost and scarcity of competent labour. 
 
Different backup systems, such as power backup, emergency oxygenation backup, and other 
crucial equipment, are needed to construct a successful RAS facility. The payback period in 
RAS is likewise rather lengthy. In addition to these, inadequate planning, bad system design, 
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operational flaws, and a lack of technical experience are the other key causes of RAS 
technology failure. The high energy needs in RAS, which can range from 5 to 20 kWh for every 
single kg of fish output, present another significant problem. According to reports, a 50% 
rebuild of the RAS system that was internationally inspected was necessary as a result of 
inadequate initial planning. 
 
Conclusion 
RAS technology has progressively expanded despite these obstacles, mostly in EU nations. 
People in Asian nations are utilizing this technology more and more because to growing land 
prices and a lack of water. Like governments in other nations, the Indian government is 
encouraging farmers and young people to use RAS technology through a variety of programmes 
and incentives. As RAS is seen as a climate-smart aquaculture practice, the benefits to the 
environment may also be a major factor in its rising popularity. One of the most significant 
opportunities given by RAS is controlled and secures environments for high-value fish 
cultivation. Fish can be raised in ponds throughout the winter using RAS technology. 
 

Dr. Kailash Chandra, Ashish Yadav and Amit Yadav, CoFSc, Etawah 
 
 
 
 
 

2. मछली पालन उ�ोगो  ंम� प्रोबायोिट� उ�ोग और इसके 

अनुप्रयोग 
Dr. Arun Kumar CFSc. Etawah. 

  

मछली हमेशा िविभ� प्रकार के जीवाणु, कवक, वायरल ओर परजीवी एज�टो  ंके कारण होने वाली 
घातक बीमा�रयो ं के िलए अितसंवेदनशील होती है . जलकृिष उ�ोगो  ंम� अवै�ािनक प्रबंधन प�ितयां 
जैसे अिधक भोजन, उ� �ॉक घन� और िवनाशकारी मछली पकड़ने की तकनीक रोग के ल�णो  ं
की संभावना को बढ़ाती ह�। फूड एंड एग्रीकल्चर एसोिसएशन (एफएओ) के अनुसार, हर साल 

चीन, भारत, नॉव�, इंडोनेिशया आिद जैसे कई देशो  ंको मु� �प से बै�ी�रया और वायरल रोगो ं 
के कारण जलीय कृिष उ�ादन म� भारी नुकसान का सामना करना पड़ता है रोग के प्रकोप को 
िनयंित्रत करने के िलए मछली पालन �ेत्रो ं म� एंटीबायोिटक दवाओं का उपयोग एक आम बात है। 
हालां िक, एंटीबायोिट� दीघ�कािलक िमत्र नही  ंह� �ोंिक यह दवा प्रितरोधी बै�ी�रया के उ�व 
के िलए चयना�क दबाव बनाता है.  
 

प्रोबायोिट� जीिवत सू�जीव ह� जो मेजबान को कई लाभकारी प्रभाव प्रदान करते ह� (प्रितर�ा 
को बढ़ाता है, पाचन म� मदद करता है , रोगजनको ं से बचाता है, पानी की गुणव�ा म� सुधार करता 
है, िवकास और प्रजनन को बढ़ावा देता है) और एंटीबायोिटक दवाओं के िवक� के �प म� 
इ�ेमाल िकया जा सकता है। हाल के वष� म�, बै�ी�रया िक  िव�ृत श्रृ ंखला ने मछली पालन �ेत्रो  ं
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म� संभािवत प्रोबायोिट� उ�ीदवारो  ंके �प म� �रपोट� िकया है, हालां िक, लै�ोबैिसलस प्रजाित। 
और बैिसलस प्रजाित, उनकी उ� िवरोधी गितिविधयो ं, बा� एंजाइम उ�ादन और उपल�ता के 

कारण िवशेष �ान प्रा� कर� .  
 

इस वत�मान समी�ा म�, हमने ए�ाकल्चर प्रोबायोिट� अनुसंधान म� हाल की प्रगित और मछली 
के �ा�, पोषण, प्रितर�ा, प्रजनन और पानी की गुणव�ा पर इसके प्रभाव को सं�ेप म� प्र�ुत 

िकया है। पानी के गुण (पीएच, घुिलत ऑ�ीजन, घुिलत काब�न डाइऑ�ाइड और जैिवक भार 
और खिनज) मछली म� उ�ादन दर बढ़ाने और अ�े �ा� को बनाए रखने के िलए प्रमुख 

िनधा�रक ह�. 
 

इस तरह के मापदंडो ं म� बदलाव से एरोमोनास, �ूडोमोनास, िसट� ोबै�र, प्रोटीस, �� े�ोकोकस, 
एडवड� िसएला, �ैिफलकोकस और िविब्रयो की िविभ� प्रजाितयो ं जैसे कई बा�कारी या वैक��क 

रोगजनक जीवाणु उपभेदो ं के िवकास को बढ़ावा िमलता है, जो मीठे पानी और खारे पानी की 
मछली दोनो ं म� भारी मृ�ु दर का कारण बनता है. 
 

कई रोगजनको ं म�, एरोमोनास हाइड� ोिफला और एरोमोनास सा�ोिनिसडा को मीठे पानी की मछली 
म� सबसे आम रोगजनक माना जाता है, जबिक िविब्रयो एंिगलरम और िविब्रयो पैराहामोिलिटकस 

समुद्री वातावरण म� सबसे प�रिचत जीवाणु रोगजनक ह�, जो अ�र रोग, काप� ए�रथ्रोडमा�टाइिटस 

जैसे िविभ� प्रकार के मछली रोग का कारण बनते ह� , मोटाइल एरोमोनस से�ीसीिमया आिद, 
ए�ाकल्चर म� एंटीबायोिटक दवाओं का उपयोग आम बात है, हालांिक, यह उभरती �ई दवा 
प्रितरोधी बै�ी�रया के िलए एक चयना�क दबाव बनाता है, जो मछली से मानव तक खा� श्रृंखला 
के मा�म से प्रेिषत हो सकता है। इसके अलावा,एंटीबायोिट� आंत म� लाभकारी माइक्रोिबयल 

को रोकते ह� या मारते ह� और मछली के पोषण, शरीर िव�ान और प्रितर�ा को प्रभािवत करने 
वाले प्राकृितक पा�र��ितकी तंत्र को परेशान करते ह�. 
 

येसी प्रितकूल बचने के िलए, बेहतर �ा� प्रबंधन अ�ास के िलए मछली पालन उ�ोगो  ंम� 
प्रोबायोिट� उ�ीदवारो ं को पेश िकया गया है। रोग िनयंत्रण के साथ-साथ, प्रोबायोिट� �� ेन अ� 

लाभकारी उ�े�ों के िलए भी िज�ेदार ह�, जैसे िक बा� एंजाइम उ�ादन, पानी की गुणव�ा को 
बनाए रखने और प्रितर�ा मॉ�ूलेशन को बढ़ावा देना.  
 

प्रोिबओिट� चयन के िनधा�रत मापदंड  

सफल प्रोबायोिटक उ�ीदवार के पास कई मह�पूण� मानदंड होने चािहए. िपछले कुछ वष� म�, 
मछली प्रोबायोिटक जीवाणु उपभेदो ं की �ीिनंग, चयन और ल�ण वण�न के संबंध म� ब�त सारी 
�रपोट� प्रकािशत �ई ह�, हालां िक, �ावसाियक उपयोग के िलए कुछ ही उपल� ह�। प्रोबायोिटक 

बै�ी�रया की चयन प्रिक्रयाएं (िववो और इन िवट� ो दोनो ं) श्रमसा� ह� और एक जीव से दूसरे जीव 
म� थोड़ी िभ� होती ह�, �ोंिक प्रोबायोिटक उ�ीदवार की िक्रया का तरीका जलीय से �लीय 

जानवरो ं म� िभ� होता है। हालाँिक, सामा� चयन पैरामीटर लगभग समान ह� और नीचे चचा� की 
गई है. 
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१. गैररोगजनक-  
चयिनत बै�ी�रयल �� ेन मछली के िलए गैर रोगजनक होना चािहए. रोगजनकता की िडग्री िवष 

उ�ादन �मता पर िनभ�र करती है और यह एक �� ेन से दूसरे �� ेन म� िभ� होती है। उदाहरण 

के िलए, मछली म� एरोमोनास हाइड� ोिफला को एक घातक रोगज़नक़ माना जाता है, हालांिक 

एरोमोनास हाइड� ोिफला के कुछ उपभेदो ं को मछली म� प्रोबायोिटक उ�ीदवारो ं के �प म� उपयोग 

िकया जाता है। चयिनत जीवाणु उपभेदो ं की जैव-सुर�ा की जांच करने के िलए हेमोलाइिटक 

गितिविध, मैिनटोल उपयोग �मता और अ� जैव रासायिनक परी�णो ं जैसी कई इन िवट� ो तकनीक�  
शु� की गई ह�। चयिनत उ�ीदवारो ं की गैर-रोगजनक गितिविध की पुि� करने के िलए िववो 
परी�ण (प्रोबायोिटक बै�ी�रया से �खलाई गई मछली) भी िकया जाना चािहए। िकसी भी जीवाणु 
की रोगजनकता रोग के ल�णो ं (आंत�रक और बाहरी दोनो ं) और मृ�ु दर के आधार पर िनधा� �रत 

की जाती है.  
 

२.  दवा प्रितरोधी जीन-  
ब�-दवा बै�ी�रया का उदभव मछली सिहत जानवरो ं के िलए एक बड़ा इलाज है। सामा� तौर 
पर, बै�ी�रया की दवा प्रितरोधी संपि� �ा��ड ए�ोडेड जीन से आती है। सफल प्रोबायोिटक 

�� ेन म� कोई �ा��ड-ए�ोडेड एंटीबायोिटक प्रितरोध जीन या जीन ��र नही  ंहोना चािहए। 
तनाव की ��ित (एंटीबायोिट� की उप��ित) म�, बै�ी�रया अपनी उ� उ��रवत�न दर के कारण 

ब�त तेजी से िवकिसत होते ह� और पा�� जीन �ानांतरण तंत्र के मा�म से इस अनूठी  प्रिधित 

को एक प्रजाित से दूसरी प्रजाित म� �ानांत�रत िकया जा सकता है. 
 

२. पीएच के प्रित सहनशीलता-  
प्रोिबओिटक को भोजन िमिश्रत िकया जाता है इस प्रकार, इसे पीएच �र की अविध म� आंत म� 
बदलते वातावरण का सामना करना पड़ता है। आंत का वातावरण एंडोिस��यो�्स के िलए एक 

अनुकूल पा�र��ितक �ान प्रदान करता है; हालाँ िक, िविभ� शारी�रक ��ितयो ं म� जैसे िक 

चयापचय के दौरान आंत का पीएच �र ब�त िभ� होता है.  
 

यहां तक िक, चयापचय के दौरान, िविभ� प्रकार के िप� लवण भी स्रािवत होते ह�, इसिलए, 
प्रोबायोिटक उ�ीदवारो ं म� पीएच की एक िव�ृत श्रृंखला (कम अ�ीय से उ� �ारीय) और िप� 

लवण की उ� सांद्रता (>2.5%) को सहन करने की �मता होनी चािहए। औपिनवेशीकरण �मता 
उपकला �ूकोसल सतह पर औपिनवेशीकरण संपि� के आधार पर, आंत के बै�ी�रया को दो 
�ापक श्रेिणयो ं म� िवभािजत िकया जा सकता है; ऑटोचथोनस बै�ी�रया (उपिनवेश करने म� 
स�म) और एलोकेथोनस बै�ी�रया (मु� रहने वाले)। अब यह अ�ी तरह से �ािपत हो गया है 
िक पोषण, शरीर िक्रया िव�ान और प्रितर�ा के मामले म� पशु �ा� को बनाए रखने के िलए 
ऑटोचथोनस बै�ी�रया अिधक मह�पूण� ह�।  इसप्रकार, आंत उपकला �ै��क सतह पर 
प्रोबायोिट� बै�ी�रया की एक मह�पूण� चयन मानदंड है . 
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४. िवरोध गितिविध-  
िविभ� प्रकार के रोगजनको  ं के �खलाफ प्रोबायोिटक की िवरोधी या अवरोधक �मता सबसे 
मह�पूण� है। प्रोबायोिटक बै�ी�रया रोगजनको ं या प्रितयोिगयो  ंको रोकने के िलए बै�ी�रयोिसन 

(छोटे पे�ाइड से बड़े प्रोटीन तक) या एंटी-माइक्रोिबयल यौिगको ं की एक िव�ृत श्रृंखला का 
उ�ादन करते ह�. कई शोधकता�ओं ने प्रोबायोिटक उ�ीदवारो  ंकी िनषेध �मता को मापने के िलए 
इन िवट� ो िवरोधी परख प्रिक्रयाओं (अ�ी तरह से प्रसार िविध, िड� परख और डबल ��रत 

िपघला �आ अगर �ोरोफॉम� परख) की सूचना दी है, हालांिक, िनषेध की िडग्री अ� कई कारको  ं
पर िनभ�र करती है और अंदर बदली जा सकती है शरीर.   
इस प्रकार, िववो प्रयोग (रोगजनको ं के साथ चुनौती) म� भी िविभ� मछली प्रजाितयो ं के साथ िकया 
जाना चािहए जो रोगजनको  ंकी एक िव�ृत श्रृंखला के संपक�  म� ह�। एक सफल प्रोबायोिटक 

उ�ीदवार को िविभ� रोगजनको ं के �खलाफ एक �ापक �े�� म िवरोधी गितिविध िदखानी होगी. 
 

५. ए�� ा सेलुलर एंजाइम उ�ादन-  

प्रितप�ी गितिविध के अलावा, बा� एंजाइम (प्रोटीज, एमाइलेज, से�ुलोज, फाइटेज, िचिटनेज, 
लाइपेज, फाइटेज आिद) उ�ादन �मता एक सफल प्रोबायोिटक उ�ीदवार का एक सकारा�क 

संकेत है। सामा� तौर पर, मछली िकसी भी िवटािमन का उ�ादन नही  ंकरती ह�.  
 

एंडोिस��यो�्स / प्रोबायोिट� िवटािमन उ�ीदवार को मेजबान को पोषण संबंधी सहायता के 

िलए पया�� मात्रा म� एंजाइम और िवटािमन की आपूित� करनी होगी िजससे की बा� एंजाइम 

उ�ादन �मता की मात्रा िनधा� �रत करने के िलए कई जैव रासायिनक परी�ण िवकिसत िकए गए 
ह�। इस प्रकार, एक प्रोबायोिटक उ�ीदवार का चयन करने से पहले, इसकी एंजाइम उ�ादन 

�मता को मापने के िलए ये जैव रासायिनक परी�ण िकए जाने चािहए. 
 
 

बै�ी�रयल प्रोबायोिट� और मछली रोग-  
 

गहन मछली पालन अ�ास के कारन उ�ोग के सतत िवकाश के िलए मछिलयो  ंके प्रजाितयो ं का 
�ा� प्रबंधन मह�पूण� है. रोग मु� मछली उ�ादन के िलए पया�वरणीय कारको ं की िनयिमत 

िनगरानी और जल गुणव�ा मानको ं को बनाए रखना मह�पूण� है।  सामा� तौर पर, उ� �ॉिकंग 

घन� और अिधक �खलाना जल प्रदूषण का कारण बनता है , जो कई प्रकार के जीवाणु रोगो  ं
(अ�र, टेल रोट, िफन रोट, ड� ॉ�ी), वायरल रोगो  ं (इ�रडोवायरस, िलम्फोिस��स), कृिम रोगो ं 
(िगरोडै�ाइलोिसस, डै�ाइलोग्रोिसस) की संवेदनशीलता को बढ़ाता है। िड�ो�ोिमयािसस, 
िलगुलोिसस), प्रोटोजोअन रोग (इचिथयोफाइ�रयािसस, ट� ाइकोिडनोिसस, माय�ो�ो�रिड��स), 
फंगल रोग (सप्रोलेि�या अटैक, िगल रोट) और क्र�ेिशयन रोग (अगु�लोिसस, एंकर वम�).  
 

मछिलयो ंम� परजीवीरोगब�त आमहै , जो ताजेपानीिक मछलीयो म� भारी मृ�ु दर का कारण बनते 
ह�। एक िव�ृत अ�यन म�, �सैन एट अल। (2011) ने मछली म� परजीवी रोगो ं पर पया�वरणीय 

कारको ं के प्रभाव की जांच की है। उनकी जांच के प�रणामो  ंने िन�ष� िनकाला है िक पानी की 
लवणता म� उतार-चढ़ाव तालाब के पा�र��ितकी तंत्र को बािधत करता है और जलीय जानवरो ं के 
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िलए तनाव बढ़ाता है , जो अ�र, अगु�लोिसस, एिपज़ूिटक अ�रेिटव िसंड� ोम (ईयूएस), 
ट� ाइकोिडिनयािसस, माय�ोबोिलयािसस, िचलोडोनेिलयािसस, डै��लोग्रोिसस, गायरोडै�ाइलोिसस 

जैसी िविभ� बीमा�रयो  ंकी संवेदनशीलता को बढ़ाता है।  
 

इचिथयोिफिथ�रयािसस और घातक र�ा�ता.  
इचिथयोिफिथ�रयािसस और घातक र�ा�ता। आज तक, परजीवी रोगो ं के �खलाफ प्रोबायोिट� 

उ�ीदवार का उपयोग इतना लोकिप्रय नही  ंहै, �ोंिक प्रोबायोिट� ए�ो और एंडो परजीिवयो ं 
के �खलाफ इतने प्रभावी नही  ंह�। इस प्रकार, इस ��ित से िनपटने के िलए एक प्रभावी वैक��क 

तरीका िवकिसत िकया जाना चािहए. परजीवी रोगो  ंके िवपरीत, मछली म� बै�ी�रया और वायरल 

दोनो ं रोगो ं के �खलाफ प्रोबायोिटक आइसोलेट्स का उपयोग ए�ाकल्चर उ�ोगो ं म� एक आम बात 

है. 
 

िवषाणुजिनत रोग (जैसे नोिवरह�ोिवरस, प�िक्रयािटक नेक्रोिसस वायरस, िलम्फोिस��स रोग आिद) 
समुद्री जल मछिलयो ं   म� प्रमुख सम�ाएं ह�, और आज तक इन रोगो ं के �खलाफ कोई प्रभावी 
प्रोबायोिटक नही  ंहै। अिधकांश वायरल एज�ट अवसरवादी होते ह� और तनाव की ��ित म� बीमारी 
का कारण बनते ह�. यह पहले से ही �ािपत है िक �ूकोसल सतह पर बंधने पर, प्रोबायोिटक 

उ�ीदवार सीधे मछली की प्रितर�ा (ज�जात और अनुकूली दोनो ं) को संशोिधत करते ह� , जो 
र�ा प्रणाली को सिक्रय करता है और मछली को िविभ� वायरल रोगो  ंसे लड़ने म� मदद करता है .  
 

प्रोबायोिट� की िक्रया का तरीका-   
 

गहन शोधो ने मछली सिहत पशु �ेत्रो  ंम� प्रोबायोिट� की कार� वाई के तरीके को �� �प से 
प्रदिश�त िकया गया है.  अब तक, मछली म� िविभ� बै�ी�रया, कवक और वायरल रोगो  ंके �खलाफ 

उनकी िवरोधी गितिविधयो ं सिहत मेजबान के लाभकारी प्रभावो ं के बारे म� प्रोबायोिट� उ�ीदवारो  ं
की एक िव�ृत श्रृंखला का गहन अ�यन िकया गया है, लेिकन �ावसाियक उपयोग के िलए कुछ 

उपभेदो ं का चयन िकया गया है। कई गुणो  ंम�, िवरोधी गितिविध, बा� एंजाइम उ�ादन, उपिनवेश 

�ल के िलए प्रित�धा� , प्रितर�ा मॉडुलन और लोहे के उ�ान के िलए प्रित�धा� एक सफल 

प्रोबायोिटक उ�ीदवार के सबसे मह�पूण� गुण माने जाते ह�। इस वत�मान समी�ा म�, हमने म� 

पालन के �ि�कोण से इन सभी त�ो ं को िव�ार से सं�ेप म� प्र�ुत िकया है। िवरोधी गितिविध 

प्राकृितक आवासो ं म� पोषक त�ो  ंकी प्रा�� के िलए प्रित�धा� एक सामा� घटना है। कई जीवाणु 
प्रजाितयां अपने प्रित�िध�यो ं के �खलाफ एक हिथयार के �प म� िवरोधी गितिविध या अवरोध 

संपि� का उपयोग करती ह�। सामा� तौर पर, बै�ी�रया अ� प्रित�ध� बै�ी�रया प्रजाितयो  ंको 
रोकने/मारने के िलए कई प्रकार के एंटी-माइक्रोिबयल यौिगको ं या बै�ी�रयोिसन का उ�ादन करते 
ह�.  
 

प्रोबायोिट� और प्रजनन-  

मछली के �ा� को बनाए रखने म� प्रोबायोिट� की भूिमका अ�ी तरह से �ािपत है, लेिकन 

कुछ हािलया जांचो  ंने प्रोबायोिट� और मछली प्रजनन के बीच के संबंध को भी प्रदिश�त िकया 
है। सामा� तौर पर, प्रजनन अविध के दौरान मादा मछली को उव�रता (अंडा उ�ादन �मता) दर 
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को बढ़ाने के िलए अिधक ऊजा� (प्रोटीन, िलिपड और काब�हाइड� ेट चयापचय की अविध म�) की 
आव�कता होती है.  प्रोबायोिट� िविभ� प्रकार के बा� एंजाइमो ं जैसे प्रोटीज, एमाइलेज, 
से�ुलोज आिद के अ�े उ�ादक ह� , जो मेजबान चयापचय को बढ़ाते ह� और पोषक त�ो ं की 
उपल�ता म� वृ�� करते ह�.  
 

प्रोिबओिट� ओर पानी िक गुणवता- अ�ता, �ारीयता, घुिलत ऑ�ीजन (डीओ), काब�डी 
ऑ�ाइड, नाइट� ेट, फॉ�ोरस, अमोिनया और कठोरता जैसे जल गुणव�ा पैरामीटर जलीय कृिष 

उ�ोगो ं म� मछली उ�ादन म� मह�पूण� भूिमका िनभाते ह� . कम पानी की गुणव�ा (िन� डीओ, 
उ� अमोिनया, उ� नाइट� ेट आिद) मछली पालन उ�ोगो  ंम� रोगो ं की संवेदनशीलता के प्रितशत 

को बढ़ाती है. प्रोबायोिटक बै�ी�रया न केवल मछली म� र�ा प्रणाली को सिक्रय करते ह� , ब�� 

पानी की गुणव�ा म� भी सुधार करते ह�। कई शोधकता�ओं ने कहा है िक जलीय कृिष म� सतत 

िवकास के िलए प्रोबायोिट� का उपयोग पया�वरण के अनुकूल जैव-िनयंत्रण या जैव उपचार एज�टो ं 
के �प म� िकया जा सकता है. 
  

प�ावती एट अल, (2012) ने दो प्रोबायोिटक बै�ी�रयल उ�ीदवारो  ंके प्रभावो ं की जांच की है , 
िजनका नाम नाइट� ोसोमोनस और नाइट� ोबै�र ओर बताया िक ऐसे लाभकारी बै�ी�रया के उपयोग 

से   तालाब म� रोगजनक भार कम हो जाता है। हालांिक, प्रोबायोिट� उपचा�रत तालाबो ं म� 
अमोिनया और नाइट� ाइट सांद्रता म� नाटकीय �प से कमी आई है. हालां िक, प्रोबायोिट� उपचा�रत 

तालाबो ं म� अमोिनया और नाइट� ाइट सांद्रता म� नाटकीय �प से कमी आई है। इसके अलावा, 
मेलगर वैलेड्स एट अल, (2013) ने पानी की गुणव�ा बनाए रखने म� कई प्रोबायोिटक उ�ीदवारो ं 
(रोडोप्�ूडोमोनस पल��� स, लै�ोबैिसलस �ांटारम, लै�ोबैिसलस केसी और सैक्रोमाइसेस 

सेरेिविसया) की �मता को सािबत िकया है। फोटोट� ोिपक बै�ी�रया समुद्री पा�र��ितकी तंत्र म� 
ब�त मह�पूण� ह� , जो फा�ोरस की उपल�ता, नाइट� ेट की कमी और नमक की वृ�� के मामले 
म� पानी की गुणव�ा को बढ़ाते ह�.  
 

एक प्रयोग म�, ली एट अल। (1997) ने कहा है िक झीगंा पालन तालाब म� प्रोबायोिटक जीवाणुओं 
को िमलाने से पानी की गुणव�ा म� वृ�� होती है और िवषा� पदाथ� की मात्रा कम होती है। कई 
उ�ोग िबना िकसी पूव� प्रसं�रण के अपने कचरे को सीधे जल िनकायो ं म� छोड़ देते ह�, जो 
प्रदूषण का कारण बनता है, प्राकृितक आवासो ं को न� करता है और पा�र��ितकी तंत्र को 
असंतुिलत करता है। लाभकारी या प्रोबायोिटक बै�ी�रया को िमलाने से प्रदूषक भार (भारी धातु 
जैसे Pb, Cd, Hg, Ni आिद) कम हो जाते ह� और जलीय जानवरो ं के िलए एक �� ��ित बनाए 
रखते ह�. 
 

एक समी�ा म�, इब्राहेम (2015) ने कहा है िक प्रोबायोिटक बै�ी�रया पानी की गुणव�ा को बनाए 
रखने म� एक सकारा�क एज�ट के �प म� काम करते ह�, जैसे िक शैवाल िवकास और जैिवक 

भार को कम करना, पोषक त�ो  ंकी एकाग्रता म� वृ��, लाभकारी बै�ी�रया की आबादी म� वृ��, 
संभािवत रोगजनको  ंको रोकना और घुिलत ऑ�ीजन एकाग्रता म� वृ�� करना.  अब तक, मछली 
पालन तालाबो ं म� प्रोबायोिटक उ�ीदवारो ं का उपयोग इतना लोकिप्रय नही  ंथा, लेिकन िनकट 
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भिव� म� इसका उपयोग जलीय कृिष उ�ोगो ं और �ानीय मछली पालन �ेत्रो ं म� बेहतरीन ढंग से 
िकया जाएगा.  
 

िन�ष� और भिव� के �ि�कोण-  

जलीय कृिष चीन, भारत, ब्राजील, नॉव�, मलेिशया, श्रीलंका, जापान और संयु� रा� अमे�रका जैसे 
िविभ� देशो  ंम� सबसे तेजी से बढ़ने वाला खा� उ�ादक �ेत्र है , जो मु� �प से मछली, मोलस 

और केकड़े का उ�ादन करते ह�. ए�ाकल्चर म� जीवाणु रोग एक ब�त ही आम सम�ा है जो 
जंगली और खेती की मछली दोनो ं म� भारी मृ�ु दर का कारण बनती है। रोगजनक बै�ी�रया के 

जो�खम को कम करने और तेजी से प�रणाम प्रा� करने के िलए िकसान आमतौर पर एंटीबायोिटक 

दवाओं का उपयोग करते ह�, जो वा�व म� पया�वरण के अनुकूल नही  ंह� .  
 

इसके अलावा, एंटीबायोिट� उभरते दवा प्रितरोधी बै�ी�रया के िलए एक चयना�क दबाव बनाते 
ह�, िजसे खा� श्रृंखला के मा�म से मानव म� प्रेिषत िकया जा सकता है। वत�मान म�, िविभ� प्रकार 
के प्रोबायोिटक उ�ीदवारो  ंया प्रोबायोिट� िमश्रण की खोज की जाती है, लेिकन उनके अनुप्रयोग 

जलीय कृिष �ेत्र अभी भी सीिमत ह�. िटकाऊ जलीय कृिष अ�ास के िलए इन उ�ीदवारो ं का 
�ावसायीकरण मह�पूण� है। इसके अलावा, िकसान प्रोबायोिट� के मह� और तालाबो ं म� उनके 

आवेदन की प्रिक्रया के बारे म� अनजान ह� . 
 

इस प्रकार, िनयिमत सरकारी अिभयान मछली िकसानो  ंको प्रिशि�त करने का एकमात्र तरीका है 
जो एंटीबायोिटक दवाओं को प्रोबायोिट� के साथ बदलने म� सहायक होगा. मछली प्रजनन म� 
प्रोबायोिट� की भूिमका अनुसंधान का एक नया �ेत्र है। यह बताया गया था िक प्रोबायोिट� 

मछली के प्रजनन को बढ़ाते ह� (िवटेलोजेिनन सं�ेषण को बढ़ाते ह�, कूप की प�रप�ता को प्रे�रत 

करते ह� और जीएसआई सूचकांक बढ़ाते ह�), लेिकन अंतिन�िहत तंत्र �� नही  ंह�। इसके अलावा, 
मानव पर िकए गए शोधो ं ने �ािपत िकया है िक प्रोबायोिटक बै�ी�रया गट बै�ी�रया को िनयंित्रत 

करते ह� जो म��� के िवकास (गट-ब्रेन ए��स) और �वहार िनयंत्रण म� मह�पूण� भूिमका 
िनभाते ह�। हालाँ िक, ऐसी जानकारी मछली म� उपल� नही  ं है . जलीय कृिष म� बेहतर �ा� 

प्रबंधन अ�ास के िलए इस िवशेष �ेत्र म� आगे की जांच की जानी चािहए. 
Dr. Arun Kumar, Teaching Associate, CoFSc, Etawah 

 

3.  Hkkjr esa eRL; ikyu 
MkW0 /kz qo dqekj] Vhfpax ,lksfl,V 

eRL; egkfo|ky; ,oa 'kk s/k dsUnz] bVkok 
 

vkt ds le; es a Hkkjr esa eRL; ikyu ij cgqr /;ku fn;k tk jgk gSA ljdkjks a }kjk Hkh eRL; 

mRiknu dks c<+kus ds fy, ,oa yksxks a dks eRL; ikyu djus ds fy, izk sRlkfgr djus gsrq cgqr lh 

ykHkdkjh ;kstukvks a dks izlkfjr fd;k tk jgk gSA Hkkjr ljdkj }kjk o"kZ 2024&25 esa eNyh 
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mRiknu ds fy, 1 yk[k djksM+ :i;s fu;kZr dk y{; j[kk x;k gSA vkt ds le; esa Hkkjr eRL; 

mRiknu es a fo'o dk rhljk ns'k gSA ,DokdYpj vFkkZr ty&d`f"k ds rgr oSf'od eRL; mRiknu 

esa Hkkjr dk ;ksxnku 7-7 izfr'kr gS ogha eRL; mRiknks a es a oSf'od fu;kZr esa Hkkjr pkSFk s LFkku ij 

gSA  

eRL; ikyu dk fofHkUu {ks=ks a es a egRo% 

[kk| lqj{kk% ;g Hkkstu vkSj iks"k.k laca/kh ,d egRoiw.kZ lalk/ku gSA eq[; :i esa xzkeh.k] vFkZO;oLFkk 

ds fy,A fo'o esa vUrnsZ'kh; Lrj ij eRL; ikyu lEcU/kh mRiknu dk 90 izfr'kr ls vf/kd ekuo 

miHkk sx ds fy, mi;ksx fd;k tkrk gSA blesa fodkl'khy ns'kk s a dh fgLlsnkjh vf/kd gSA 

vUrnsZ'kh; eNyh oLrqr% ^izNUu Hkq[kejh* ¼Hidden hunger½ dks nwj djus es a fo'ks"k :i ls egRoiw.kZ 

gSA mnkgj.k Lo:i& vUrnsZ'kh; eNfy;k¡ mu yksxks a dks lw{e iks"kd rRo iznku djrh gSA tgk¡ 

vU; iks"kd lzksr miyC/k ugha gksrs gS aA os vR;f/kd egaxs gksrs gS aA fo'o Lrj ij [kk| laizHkqrk dk 

vk/kkj eRL; ikyu vkSj tyh; d`f"k gSA 

vFkZO;oLFkk% vf/kdrj eRL; ikyu xzkeh.k fu/kZuks a }kjk izk;% fuokZg vkSj NksVs iSekus dks vkfFkZd 

lqj{kk ds fy, fd;k tkrk gSA eRL; ikyju] izkFkfed Lrj ij yxHkx 2-5 djksM+ eNqvkjks a vkDj 

eNyh ikyu djus okys fdlkuks a dks vkthfodk iznku djrk gS rFkk ;g lEcfU/kr ewY; Ja[kyk ds 

rgr yxHkx 5 djksM+ yksxks a dh vkthfodk dk lk/ku gSA 

eNyh cktkj ewY; ds vykok] euksjatu ds fy, eNyh idM+us vkSj i;ZVu xfrfof/k;ks a es a Hkh etcwr 

vkfFkZd izHkko gSA 

lkeqnkf;d% nqfu;k Hkj esa dbZ leqnk;ks a ds fy, ;s xfrfof/k;k¡ vR;ar egRoiw.kZ gksrh gS aA dbZ 

laLd`fr;ks a es a vUrnsZ'kh; eNfy;ks a dks ifo= ekuk tkrk gS vkSj lkFk gh ;s dbZ leqnk;ks a dh 

lkeqnkf;d igpku Hkh gSA 

;g vUrtkZrh; :i ls vYila[;dks a] xzkeh.k fu/kZuks a vkSj efgykvks a lfgr oafpr vkcknh ds fy, 

xjhch dk fuokj.k djus es a fo'ks"k :i ls egRoiw.kZ gSA 

eRL; ikyu oLrqr% vkfFkZd cnyko] ;q)] izkd`frd vkink,a vkSj ty fodkl ifj;kstukvks a vkfn 

ds dkj.k izkFkfed vk; lzksr foQy gks tkus ij vfUre lgkjk iznku djrk gSA ;g ,d lkekftd 

lqj{kk tky ds :i esa dk;Z djrk gSA lkFk gh vk;] jkstxkj vkSj Hkkstu ds oSdfYid ;k iwjd 

lzksr Hkh iznku djrk gSA 

MkW0 /kz qo dqekj] Vhfpax ,lksfl,V eRL; egkfo|ky; ,oa 'kks/k dsUnz] bVkok 
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4.  eNyh jksx 
eNyh jksx ds pkj dkj.k gS a&eNyh ds jksx ,d laØked thoks a dh ,d foLr`r Ja[kyk 

ds dkj.k gksrs gS a ftuesa ok;jl] cSDVhfj;k] dod] izk sVhtksu vkSj esVktksu ijthoh 

lfEefyr gS aA 

ehBs ikuh dh eNfy;ks a es a vkerkSj ij ,jkseksukl jksxtud gksrk gS tcfd fofcz;ks 

vkerkSj ij leqnzh eNfy;ks a dks izHkkfor djrh gSA LVªsIVksdksdl ,d xzke ikWftfVo 

thUl gS tks ltkoVh eNyh es a chekjh dk dkj.k curk gS buesa ls dbZ thok.kq jksxtud 

tyh; okrkoj.k es a loZO;kih gSA 

eNyh fxy jksx D;k gS& 

cSDVhfj;y fxy jksx ¼chthMh½ gSpjh& ikfyr lSYeksukbM~l dk ,d lkekU; ckgjh 

laØe.k gS vkSj dHkh&dHkh xeZ ikuh dh iztkfr;ks a dks l?ku ifjfLFkfr;ks a es a ikyk tkrk 

gSA 

tSlk fd oqM ¼1974½ }kjk ifjHkkf"kr fd;k x;k gS] jksx dk uke o.kZu djrk gS xyQM+ks a 

ij thok.kq laØe.k ds fu/kkZfjr ladsrA 

laØe.k dh igpku & 

eNfy;ksa ds 'kjhj dk jax gYdk uhyk vFkok ihyk iM+ tkukA 

• fxYl] fQUl o Ropk ;k 'kjhj ij vR;f/kd fpduk inkFkZ vFkok E;wdl dk tek 
gksukA 

• fQUl dk Vs<+k&es<+k gksus ds lkFk&lkFk 'kjhj ds LdsYl dk yxkrkj fxjukA 

• 'kjhj ij txg&txg xgjs ?kko ¼vYlj½ iM+uk rFkk buls yxkrkj [kwu ;k il 
fudyukA 

• eNfy;k¡ vDlj eRL; dqUM ds nhokjks a o is ans dh lrg ddh lrg ls ckj&ckj 
jxM+ [kkrh jgrh gS aA 
 

funku&  

eNfy;ks a ds fxYl] Ropk o fQUl ij iM+s vYlj dks lk/kkj.k cqy yS al ls ns[kus ij 

gYds lQsn jax ds ;s piVs ijthoh d`fe vklkuh ls fn[kk;h iM+rs gS aA budks Qkbu 

Qksj lsi ;k fpeVh ls idM+dj ekbØksLdksi esa isyus ij bu ijthfo;ks a ds gksus dh 

iqf"V gks tkrh gSA 
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mipkj ,oa cpko& 

1- vf/kd jksxxzLr eNyh dks rkykc ls vyx dj nsuk pkfg, rFkk rkykc es a dyk dk 

pwuk ¼fDod ykbe½ tks fd Bksl VqdM+k s a es a gks 600 fdyk izfr gsDVs;j@ehVj dh nj ls 

ty esa rhu lIrkg es a fu;af=r gks tkrh gSA 

2- pwus ds mi;ksx ds lkFk&lkFk Cyhfpax ikmMj 01ih0ih0,e0 vFkkZr 10 fdyks izfr 

gsDVs;j@ehVj dh nj ls rkykc esa Mkyk tkuk dkjxj fl) gksrk gSA de ek=k es a ;k 

NksVs iks[kj esa eNyh xzflr gksrk iksVsf'k;e ijes axusV 0-5 ls 2-0  ih0ih0,e0 ds ?kksy 

esa 2 feuV rd Luku yxkrkj 3&4 fnu rd djkus ls ykHk gksrk gSA 

Rahul Yadav and Varsha Porwal  

 

 

5. Success Stories 

lQy yksxks a dh dgkfu;k¡ 
c`tsUnz dqekj iq= egs’k izlkn] fQ’k ,oa vkj0,0,l0 QkeZ] 

xzke & eqjknuxj] rglhy & y[kheiqj 
       ftyk & y[kheiqj [khjh 

 

eS a c`tsUnz dqekj tks fd y[kheiqj [khjh dk jgus okyk gw ¡] eSus mRrj izns’k eRL; foHkkx ds lg;ksx 

ls vkj0,0,l0 ¼jhljdqysVjh ,DokdYpj flLVe½ yxk;k Fkk ftlesa geus eRL; ikyu ‘kq: fd;k 

ysfdu ges a cgqr ijs’kkfu;ks a dk lkeuk djuk iM+k D;ks afd tc geus isxkl eNyh Mkyh rks mlesa 

cgqr lkjh eNfy;ks a dh e`R;q gksus yxh rFkk vk;s fnu dksbZ u dksbZ chekjh yxh jgrh Fkh vkSj 

jkst veksfu;k dk ysoy c<+ tkrk Fkk] bl ckr ds fy;s geus cgqr lkjs fdlkuks a rFkk eRL; fo’ks”kK 

ls ckr dh ijUrq dksbZ mfpr lek/kku izkIr ugha gqvk] blh chp y[kheiqj [khjh ds eRL; fujh{kd] 

Jh vouh’k dqekj th us ckrks a&ckrks a es a Mk0 dSyk’k pUnz ;kno th ds ckjs es a crk;k tks fd pUnz 

‘ks[kj vktkn d`f”k ,oa izk S|ksfxdh fo’ofo|ky;] dkuiqj ds bVkok ifjlj fLFkr eRL; egkfo|ky; 

,oa ‘kk s/k dsUnz es a dk;Zjr oSKkfud gS aA fQj geus muls Qksu ij ckr dh rFkk eqykdkr djus rFkk 

leL;k ds lek/kku dh mfpr lykg ek¡xh rc mUgks aus gekjs QkeZ dks ns[kus ds ckn lek/kku dh 

bPNk tkfgj dh rks geus dgk fd ] tc vki y[kheiq qj vk;s a rks gesa lwfpr djsaA fQj tc Mk0 

dSyk’k pUnz ;kno y[kheiqj fLFkr vius ?kj ij vk;s vkSj mUgksus gekjs vkj0,0,l0 flLVe dks 

ns[kk rks ikuh ds ljdqys’ku dh fLFkfr rFkk mlds lSVvi ij viuh lykg nsrs gq;s crk;k fd ;g 

xyr rjhds ls cuk gqvk gS vkSj mlesa T;knk cnyko u djrs gq;s dSls lgh fd;k tk;s mlds ckjs 
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esa Hkh crk;k] fQj Mk0 ;kno us ogk¡ dk;Z dj jgss pkjks a yksxks a dks cqyk;k rFkk vius lkeus gh 

ikuh ds cgko esa FkksM+k cnYkko djus dks dgk rFkk vksDlhtu ds iw.kZ lapkyu ds fy;s Hkh cnyko 

djk;k vkSj eNfy;ks a ds Hkkstu rFkk j[kj[kko ds fy;s fn’kkfunsZ’k fn;sA 

 

Mk0 dSyk’k ds }kjk fn;s x;s fn’kkfunsZ’kk s a rFkk lq>koks a dk ikyu djrs gq;s isxkl eNyh dh vPNh 

iSnkokj dhA tks igys veksfu;k rFkk eRL; jksxks a dh leL;k Fkh og iw.kZ :Ik ls [kre gks x;h 

rFkk gesa vPNh iSnkokj gksus yxhA Mk0 ;kno dh ns[kjs[k es a dk;Z djrs gq;s geus vHkh rd rhu 

Qlyss a isxkl eNyh dh fudky yh gS a ftles a ges a cgqr equkQk gqvkA eS a viuh leL;k ds lek/kku 

,oa mfpr lykg ds fy;s eRL; egkfo|ky; ,oa ‘kk s/k dsUnz] bVkok ds Mk0 dSyk’k pUnz ;kno dks 

/kU;okn ns jgk gw ¡ vkSj vk’kk djrk gw ¡ fd og gesa lnk lg;ksx vkSj ekxZn’kZu nsrs jgs axsA 

By- Dr Kailash Chandra Yadav, Teaching Associate, CoFSc, Etawah 

********** 

QStku ukflj 

vjge VªsMlZ] ukSjaxkckn] bVkok] m0iz0 
  

 eS a QStku ukflj] ukSjaxkckn] bVkok dk jgus okyk gw¡A eSus ,d eRL; vkgkj dh fey mRrj 

izns’k eRL; foHkkx dh lgk;rk ls yxkbZ gS ftlds }kjk EkS a LFkkuh; Lrj ij feyus okys vo;oks a 

dk mi;ksx djds mRre fdLe dk eRL; vkgkj rS;kj djrk gw ¡A tc EkSus ;g fey yxkbZ ml nkSjku 

eq>s dbZ ijs’kkfu;ks a dk lkeuk djuk iM+kA pw¡fd eq>s eRL; foHkkx] bVkok ds }kjk lg;ksx feyrk 

jgk fQj Hkh eRL; vkgkj ds mRiknu es a dqN rduhdh [kkfe;ks a ds dkj.k gekjk cgqr uqdlku gqvkA 

tc Hkh EkS a e’khu pkyw djrk rks e’khu xje gks tkrh vkSj eRL; vkgkj fudyuk cUn gks tkrkA 

bl leL;k ds fujkdj.k ds fy;s geus cgqr yksxks a ls ckr dh vkSj viuh leL;k ls voxr djk;k 

ijUrq dksbZ lek/kku izkIr ugha gqvkA 

 

bUgha ijs’kkfu;ks a ds chp ,d fnu eq>s pUnz ‘ks[kj vktkn d`f”k ,oa izk S|ksfxdh fo’ofo|ky;] dkuiqj 

ds bVkok ifjlj fLFkr eRL; egkfo|ky; ,oa ‘kks/k dsUnz ds ckjs es a irk pykA ogk¡ tkus ij esjh 

eqykdkr Mk0 dSyk’k PkUnz ;kno ,oa Mk0 /kz qo dqekj ls gq;hA geus viuh leL;k muds lkeus j[khaA 

leL;k lquus ds ckn mUgks au s gedks dbZ lq>ko fn;s rFkk leL;k ds fujkdj.k ds fy;s gj lEHko 

lkFk nsus dh ckr dghA Mk0 dSyk’k us dgk fd oks gekjh e’khuks a dks ns[kus ds ckn gh mudk mfpr 

lek/kku ,oa eRL; vkgkj ds mRiknu es a vk jgh leL;k ds fujkdj.k ds ckjs es a crk;saxsA fQj os 

gekjs Vª sM~l ij vk;s vkSj e’khuks a dks pyok;k rks fQj mles a vk jgh leL;k vkSj [kjkch dk fujh{k.k 

djus ds ckn dqN cnykoks a vkSj mldh dk;Z’kSyh es a lq/kkj djus dh ckr crk;h rFkk vius lkeus 

gh oks lq/kkj ,oa cnyko djok;sA Mk0 dSyk’k ds lq>ko ,oa lg;ksx ls esjh eRL; vkgkj cukus dh 

fey vc lgh rjhds ls dke dj jgh gS vkSj mRiknu Hkh Bhd gks jgk gSA  

 

eS a blds fy;s eRL; egkfo|ky; ds oSKkfudks a dks /kU;okn Kkfir djrk gw¡A 
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6. Themes / Articles by Faculty/ Alumni/ Students 

.  BSFL (Herrmetia illucens) farming as an alternative protein Source for 

Aquafeed Industry 
 

Introduction: Aquaculture, where animals are fed high protein aqua feed, accounts for 

approximately 70% of aquatic animal production. Today, aquatic feedingstuffs are largely 

dependent on fish meal and fishing oil derived from wild caught forage fish. Increasing the 

use of forage fish is therefore not sustainable and, as more than 40.4 million tonnes of aquatic 

feed will need to be added between now and 2025, additional sources of protein are needed. 

There is a need for alternative sources of protein. In addition to plant-based ingredients, in 

the next 10 years to 20 years, the most promising sources of protein required by aquaculture 

feedstuffs are fishery and aquaculture waste and insect meal. The potential of food waste is 

also through biotransformation and bioconversion of raw materials, whereas microbial and 

macroalgae biomass have limitations in terms of their scale and protein content. The Hermetia 

illukcens, commonly known as the black soldier fly, has garnered attention for its potential as 

a sustainable source of protein and other valuable products. The larvae of this insect are 

especially noteworthy, as they are highly nutritious and can be utilized as feed for a range of 

animals such as poultry, fish, and pets. 

With origins in North America, South America, and Africa, the black soldier fly is generally 

harmless to humans, lacking the tendency to bite or sting and the ability to transmit diseases. 

Nonetheless, their effectiveness in breaking down organic matter makes them an excellent 

resource for waste management, offering numerous possibilities for utilization. 

Life cycle of Hermetia illucens 

The Black Soldier Fly (BSF) has a unique life cycle, consisting of four distinct stages: egg, 

larva, pupa, and adult. Here's a detailed note on the life cycle of BSF larvae: 

Egg Stage: The BSF female lays her eggs in clusters, usually on decomposing organic matter, 

such as animal manure or food waste. The eggs are small, oval-shaped, and cream-colored, and 

they hatch within 2-4 days. 

Larva Stage: The BSF larva is the primary life stage used for animal feed production. The 

larva emerges from the egg as a small, white, and legless grub. The larva is a voracious feeder, 

consuming large amounts of organic matter, including food waste and manure. The larva grows 

rapidly, shedding its skin several times as it matures. The larval stage lasts for 2-4 weeks, 

depending on the temperature and the availability of food. 
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Pupa Stage: Once the larva has finished feeding, it will stop eating and search for a dry and 

sheltered spot to pupate. The larva will spin a cocoon around itself and undergo metamorphosis 

into a pupa. The pupal stage lasts for about 1-2 weeks, during which the pupa undergoes 

significant physiological changes and eventually emerges as an adult fly. 

Adult Stage: The BSF adult fly has a relatively short lifespan, usually living for only 5-8 days. 

The adult fly is black with a metallic sheen and is about 16-18mm long. The primary purpose of 

the adult stage is to mate and lay eggs, continuing the life cycle. 

Nutritional profile of Black Soldier fly larva  

The Black Soldier Fly (BSF) larva is considered a highly nutritious feed for fish due to its 

impressive nutritional profile. Here's a detailed note on the nutritional value of BSF larva as 

a fish feed: 

Protein Content: The BSF larva has a high protein content, ranging from 42% to 63%, 

depending on the larva's age and the type of diet it's fed. This protein content is comparable 

to that of fishmeal, making it an excellent alternative protein source for fish feed. 

Amino Acid Profile: The BSF larva contains all essential amino acids, making it a complete 

protein source. It is particularly rich in lysine, methionine, and cysteine, which are essential 

for fish growth.  

Lipid Content: The BSF larva has a moderate lipid content, ranging from 21% to 37%. The lipid 

content depends on the larva's age and the type of diet it's fed. The lipid content is important 

as it provides a source of energy for the fish and helps to improve the feed's palatability. 

Fatty Acid Profile: The BSF larva is rich in omega-3 and omega-6 fatty acids, which are 

important for fish growth and development. It has a favorable n-3/n-6 ratio, making it an 

excellent source of these essential fatty acids. 

Minerals and Vitamins: The BSF larva is a rich source of minerals such as calcium, phosphorus, 

and iron, which are important for bone development and overall health. It also contains vitamins 

such as B-complex vitamins and vitamin E, which are essential for growth and reproduction. 

Antinutrients: The BSF larva contains low levels of antinutrients such as phytic acid and 

trypsin inhibitors, which can interfere with nutrient absorption. This makes it a highly 

digestible and bioavailable source of nutrients for fish. 

Culture technique 

The five main processing units that are key to a BSF processing facility are as follow 

1. Waste receiving and pre-processing unit 

2. BSF waste treatment unit 

3. BSF rearing unit. 
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4. Product harvesting unit 

5. Post-treatment unit (larvae refining and residue processing) 

 

Waste Collection and Pre-Processing 

It is critical that the waste received at the facility is suitable for feeding to the larvae. A 

first step involves a control of the waste to ensure it contains no hazardous materials and no 

inorganic substances. Further steps then involve a reduction of the waste particle size, a 

dewatering of the waste if it has too high moisture and/or a blending of different organic 

waste types to create a suitable balanced diet and moisture (70-80%) for the larvae. 

Rearing Unit  

This ensures that a reliable and consistent number of small larvae of blowaste that is received 

for processing at the treatment facility. A certain number of larvae hatchlings are, however, 

kept in the rearing unit to ensure a stable breeding population. 

Black soldier fly larvae (BSFL) will eat nearly any kind of organic waste ranging from animal 

waste to food scraps. As the BSFL mature, they grow into ½ inch-long grubs, at which point 

they climb out of their food source and turn into pupae. The pupae can immediately be fed to 

fishes and are a good source of protein. They can also be dried and processed into feed for 

use at a later time.. Small composting operations also allow them to turn into flies and breed, 

propagating the population. 

Optimal conditions for BSFL culture 

Temperature 

The optimal temperature at which BSFL consume their food is around 95 "F (40Oc). The 

minimum temperature for survival is 32 °F (0OC) for no more than four hours, whereas the 

maximum temperature allowing survival is 113 "F (45OC). The larvae will become inactive at 

temperatures less than 50 °F (10OC) and temperatures higher than 113 'F, where their survival 

decreases dramatically. The best range of temperature for the larvae to pupate is from 77 to 

86 °F. For mating purposes, optimal temperature is around 82 °F (Zhang, 2010). 

Diet 

BSFL can tolerate a widely varied diet. The BSFL feed on many kinds of organic waste such as 

table scraps, composting feed, and animal manure. They can also survive off of coffee grounds 

for a few weeks, but coffee grounds are not a sustainable diet. The caffeine from the coffee 

grounds helps to boost the metabolism and makes the grubs more active. A diet combining 

kitchen scraps and coffee grounds may help to boost their metabolism. The BSFL have a limited 

ability to process any animal products such as meat and fat. 



Vol. CFS/02/04/2023 

20 
 

Humidity 

Black soldier fly larvae develop most rapidly at 70 percent humidity. The rate of weight loss 

for the BSFL Increases with decreasing humidity. The optimal humidity for black soldier fly 

mating is around 30 to 90 percent. It is very important to monitor humidity for captive rearing 

and breeding. We found that it is especially important to keep the grubs' feeding medium at 

a proper moisture level-not so dry that it cements the grubs into the feed, and not so wet 

that they cannot breathe through the pores in their exoskeleton. 

Additional environmental conditions 

BSFL do not survive well in direct light or in extreme dry or wet conditions. They prefer to be 

8-9 inches deep in their food source. If they are too far below the surface, they will perform 

little bioconversion. Female flies avoid any sites that are anaerobic when trying to lay eggs. 

Advantage and disadvantage of Using BSFL as protein source  

The use of Black Soldier Fly (BSF) larva as a source of animal feed has several advantages and 

disadvantages. Here's a detailed note on the pros and cons of using BSF larva: 

Advantages: 

Nutritional Value: The BSF larva is highly nutritious, containing a high percentage of protein, 

essential amino acids, and beneficial fatty acids. It can be used as a highly digestible and 

bioavailable source of nutrients for a variety of animals. 

Sustainable: The use of BSF larva for animal feed is a sustainable practice. The larvae can be 

reared on organic waste, such as food waste or manure, reducing the amount of waste that 

goes to landfills or pollutes waterways. Additionally, using BSF larva as a source of animal feed 

reduces the demand for other protein sources, such as fishmeal or soybean meal. 

Easy to Rear: BSF larvae are easy to rear, requiring minimal inputs and management. They are 

highly adaptable and can thrive in a range of environmental conditions, making them a low- 

maintenance source of animal feed. 

Cost-effective: The use of BSF larva as a source of animal feed can be cost-effective, 

especially when reared on organic waste that would otherwise need to be disposed of. 

 

Disadvantages: 

Regulatory Challenges: The use of BSF larva as a source of animal feed a relatively new 

practice, and regulatory frameworks around it are still evolving. This can create challenges 

for producers, especially if they are seeking to export their products to countries with strict 

regulations. 
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Limited Availability: The use of BSF larva as a source of animal feed is not yet widespread, 

and availability can be limited in some areas. 

Inconsistent Quality: The nutritional quality of BSF larvae can vary depending on the 

substrate they are reared on and other factors, such as the age of the larvae. This can make 

it difficult to ensure consistent quality for animal feed production. 

Larval Handling: The handling of BSF larvae can be challenging, especially in large-scale 

production. The larvae are highly mobile and can be difficult to harvest and process efficiently. 

Dr JP Yadav, Dr. Dhruv Kumar, Dr. Kailash C Yadav  

 

 

7. Photo Gallary of Live Models/ Co-curricular Activities 

 Acadmic visit of BFSc. 7th semester students in ICAR-DCFR Bhimtal   

  
Green signals to academic tour from CFSc. Etawah to ICAR-DCFR, Bhimtal 
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B. Farmaer fair / Kisan Mela  

  

 

C. Netting in pond

 

 
Captured fishes from pond 
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Preparation of Fish By-products 

 

 
Fish Cutlet 

D. Print Media Coverage of activities 
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Visit of Hon’ble V.C. Dr. Bijendra Singh in College Campus 

  
Felicitation of Hon’ble V.C. Dr. Bijendra Singh by Dean CFSc. Etawah 

  
          Plantation by Hon’ble V.C.    feeding to fishes Hon’ble V.C.  
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Dr. Sanjay Nishad Ji hon’ble Fisheries Minister Uttar Pradesh Getting Information 

about RAS Unit and Biofloc culture in CFSc. Etawah. 
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C. QR Code of Fish Cultured in CoFSc Ponds, RAS, Fish diet  
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i) Restart of Project on Bio-floc and RAS (Recirculatory Aquaculture System) 
 
 

 
 
 
 
 

 
ii) Project on indigenous feed preparation with local ingredients (wheat flour, Rice police, corn 

flour, mustard oil cake, soybean oil cake, Becaucule capsule, mineral mixtures; etc)  
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 Hon’ble Vice-Chancellor Dr. A. K. Singh resuming Charge  
 

 

 
Welcome to hon’ble Vice Chancellor by Dr. J P Yadav, Dean, CoFSc 
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D. Celebration of Yoga Day at Etawah Campus of University 

 

 
Chief Guest Hon’ble MP, Prof R. S. Katheria 

  
 

 
Yoga postures by students & faculty at ponds 

 
 

 
Yoga postures by students & faculty at ponds 

 



Vol. CFS/02/04/2023 

34 
 

 
 

 
Sirsasana by students & Dean 

 

 
 

 
Sirsasana by students & Dean 
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Wecome of Dr. Anand Kumar Singh, Hon’ble V.C. at CoFSc 
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Visit of research on Bio-Floc project 

 
 

 
Visit of research on Bio-Floc project 

 
Fish feed prepared from BSF Larvae project 
 
 

 
Fish feed prepared from BSF Larvae project 
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Discussion with PG students about fish feed  

 
Discussion with PG students about fish feed  

 

 
Discussion with PG students about fish feed  

 

 
Visit of prototype RAS model by Hon’ble V.C. 

 

 
Visit of campus by Hon’ble V.C. 
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Visit of campus by Hon’ble V.C. 

 

 
Visit of Ponds by Hon’ble V.C. 

 
Visit of Ponds by Hon’ble V.C. 

 

 
Visit of Ponds by Hon’ble V.C. 
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Plantation by Hon’ble V.C. 

 

 
Plantation by Hon’ble V.C. 

 
Debriefing by hon’ble after visit  

 

 
Debriefing by hon’ble after visit  
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Felicitation of Hon’ble V.C. by Dean, CoFSc Etawah 

 
  

             

  
 

Plantation in CFSc. Campus Etawah by Dean Dr, J.P. Yadav and Faculty Member with 
students on the Occasion of world Environment Day 

   



Vol. CFS/02/04/2023 

42 
 

 
 

E. Students’ Placement 
 

Bachelor of Fisheries Science (BFSc)  
As on 03.02.2023 

 
Batch/ 
Year 

No. of students Higher 
studies  

Placed 
students  

Organization where students are placed 
Male Female 

1st /2015 30 01 09 07 MFSc, RPCAU, Samastipur; 
MFSc, CAU, Imphal; Fisheries Consultant 
Aqua Farming, Quality Control Technologist 
Zeal Aqua Pvt. Ltd; Technician Dam Project, 
Nagpur; JRF/ MFSc Junagadh Agricultural 
University; Quality Control 
Technologist Zeal Aqua Pvt. Ltd.; CCSAU, 
Hisar; Barakattullah Univ. Bhopal, NDAU 
Ayodhya; Dr JayLalita Fisheries Univ. 
Tamilnadu; Karnatka Vet. Animal & FSc 
Univ.; Kearala Univ. of Feshieries & Occean 
Studies 

2nd /2016 26 04 15 03 

3rd/2017 30 04 09 09 

4th /2018 19 02 05 04 

 105 11 38 23  

 
F. Alumni Profile 

Milestone Achievements 
 Virendra Kumar 

MFSc, RPCAU, Samastipur 
 

 Abhay Sharma 
Fisheries Consultant 
Aqua Farming 
abhay.fisheries@gmail.com 
mobile -7906253395 

 

 

 Shubham Kashyap 
MFSc (pursuing) 
(BFSc Gold medalist) CAU, 
Imphal 

 Anchal Singh 
Technical Services Officer 
& Executive   
ABIS EXPORTS (I) 
PVT.LTD (IB Group) 
Varanasi 
Mobile- 9792218242 

anchal.singh@ibgroup.co.in 
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 Upendra Suman 
MFSc (pursuing) 
Central Agricultural 
University, 
Imphal  

 Satish Kumar 
JRF/ MFSc (pursuing) 
Junagadh Agricultural 
University 

 

 

 Suresh Kumar 
Technician 
Dam Project, 
Nagpur 
Sureshkumar2165573@gmai
l.com 

 

 Somesh Gupta 
Quality Control 
Technologist 
Zeal Aqua Pvt. Ltd 
somesh.gupta1122@gmail.co
m 

 

 

 

Vishal Soni 
First Rank in CCSAU, 
Hissar 
9721562229 
vishalsoni68001@gmail.com 

 

Shailendra Kumar 
MFSc KUFOS, Kerala 
shailendrapatel10897@gmail
.com 
8423883676 

 

Sarjeet 
Catalyst Life Science Pvt. 
Ltd. 
ksarjeet04@gmail.com 

 

Abhishek Gautam 
9795497558 
Fisheries Expert Project 
Management Unit, Bihar 
abhishekkaran009@gmail.co
m 

 

Shubham 
Auraiya KVK Nodal Officer, 
Bidiyapur 
8004266374 
sky271402@gamil.com 

 

Prince Pandey 
Gujarat RNK Agrochemical 
rajmotive172000@gmail.com 
7302626553 
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************** 

 

Sakshi Maurya 
MFSc CAU Lembuchera, 
Tripura 
mauryasakshi05@gmail.com 
7054444144 

 

Mahendra Kumar 
Prityadarshi 
MFSc KUFOS, Kerala 
738669277 
prioyadarshimahendra@gmai
l.com 

 

Mitrasen Maurya 
Pursuing MFSc from 
CCSAU HIssar 
mitrasenmaurya593@gmail.
com 
7347758290 

 

Satendra Singh 
BFSc Gold Medalist 
Pursuing MFSc from CCSAU 
Hissar 
18satendrasingh18@gmail.co
m  
9928096653 

 

Hanuman Prasad Yadav 
BFSc Bronze Medalist 
Pursuing MFSc from 
CCSAU Hissar 
hanumanpd6@gmail.com 
9792488441 

 

Ram Bhajan 
RAS Fish Farm, Rohtak, 
Hissar 
vram18642@gamil.com 
7217408938 

 

Divyanshu Upadhyay 
Pursuing MFSc GBPUAT, 
Uttarakhand 
divyanshu7089@gmail.com 
7017645094 

 

Shubham Kashyap 
District Program Manager, 
Govt of UP 
BFSc Gold Medalist, CSAUT 
Kanpur 
 

 

Pritha Kumar 
MFSc CAU, Tripura 
prithaparul2@gmail.com 
72484056002 

 

Sayan Roy 
MFSc Bengaluru 
gaganmeerut24@gamil.com 
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